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(anterior-pitultary-like sex hormone). It exerts 
a: stimulating effect on the gonads in male and 
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PENICILLIN Glance 


—the modern treatment of Bovine Mastitis 


Penicillin treatment of bovine mastitis 


shows a higher proportion of cures than any 
other method known. Large doses of 
Penicillin Glaxo frequently clear the condition and 
milk production may resume within a few days. 
Injections are made daily into the teat canal until recovery 
is noted, using 50,000 to 100,000 units of Penicillin Glaxo 
dissolved in 50 to 100 cc. of normal salire for each infected 
quarter ; two or three injections usually suffice. 
Penicillin Glaxo therefore provides an effective 
means of shortening the period of lost milk 
yield —a factor of very great significance 
100,000 units : both to the farmer and the country. 


200,000 units; 500,000 units 
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FOR BOVINE REPRODUCTIVE INFECTIONS 


‘Pentaflay’ brand Bull Cones and Pessaries represent a marked advance in the 
prophylaxis and treatment of infective conditions of the bovine reproductive tract. 
Each Bull Cone or Pessary contains 100 mgm. of 5-aminoacridine hydrochloride, 
a powerful yet non-irritant bactericidal agent, and is specially designed for easy 


insertion and maximum antiseptic action in situ. 


BULL CONES PESSARIES 
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Descriptive literature available on request 
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Prepared from the purest drugs and chemi- 

cals in our modern Laboratories, which are 

fitted with the most efficient and up-to-date 

apparatus. Every precaution is taken to 

ensure that the finished product is 
completely sterile. 


A large number of Preparations are always 
in stock, while urgent orders for special 
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EDITORIAL 


TUBERCULIN TESTING IN CATTLE 


Tuat the incidence of tuberculosis in this country is high, especially in some 
areas, must be admitted and that the eradication of the disease is of first-rate 
importance to the welfare of the cattle industry and the economy of the country, 
is a position to be reached at as early a date as possible, must be the concern 
of all interested in livestock problems. The veterinary press and agricultural 
periodicals report, from time to time, the views of speakers and thinkers on the 
subject : the various publications stress the importance of schemes whereby such 
eradication can be accomplished. Farmers have been, and are being, encouraged 
to rid their herds of tuberculosis and to maintain them free from infection. 
Further schemes are being considered whereby greater efforts can be made to 
effect more rapid clearing of the country from the disease. The diagnosis of 
tuberculous infection is the key to successful control: this, together with the 
adoption of methods of preventing spread from infected to non-infected cattle 
and herds will, undoubtedly, result in ultimate eradication. It is not our purpose 
to discuss schemes or possible schemes, but to direct attention to the diagnosis of 
tuberculous infection. 

The recovery of tubercle bacilli from infected cattle which are excreting the 
organisms definitely establishes the disseminators of infection, and their removal 
from herds ensures that some spread, at least, is prevented. Regular examination 
by veterinary personnel is therefore important, so far as clinically infected animals 
are concerned ; but, helpful as such examinations may be, reliance must be placed 


‘ upon the tuberculin test in clearing herds or areas. Tuberculin testing has much 


to its credit in reducing the incidence of the disease in many of the areas in 
which the incidence of tuberculosis is low; regular testing has ensured that the. 
incidence has remained at a small figure. Our knowledge of the use of tuberculin 
and, consequently, of the techniques to be applied in its application and in the 
interpretation of the results has improved with time, so that, in this country, we 
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can claim that the position has been reached whereby we are able to diagnose 
tuberculosis in cattle with a marked measure of certainty, provided that we have 
a previous history of the results of testing in the herd. With the tuberculins now 
in common use we have in our hands products of much value: and from the 
interpretation of the results of their use by those experienced in such work, the 
accuracy of diagnosis is good. 

The substitution of the intradermal for the subcutaneous method of testing 
some years ago led to reliability being placed on the former, and the introduction 
of the “ comparative test,” in which both mammalian and avian tuberculins are 
used, improved still further the accuracy of the results of testing. Since the 
introduction of the intradermal method, the injection of a second dose of tuberculin 
at the original site 48 hours after the first (the double intradermal test) has largely 
been practised and has been recognised as the official tuberculin test. Recent 
experiments* carried out in different parts of the country have produced results 
which have led to the conclusion that “the results of the use of the single intra- 
dermal comparative test show no significant variation from the double intradermal 
test, and the single test can safely be substituted for the double test as at present 
used,” and, further, that “only the 72nd hour post-injection observation need be 
made.” The experiments referred to were carried out by the veterinary staff 
of the Ministry of Agriculture and Fisheries, and comprised single and double 
tests in 7,247 animals in attested and “T.T.” herds and 2,244 animals in non- 
designated herds. Post-mortem examinations were made on nearly all the animals 
which showed disagreements in the results from the two tests; the final results 
enabled the observers to make the above deductions. It should be pointed out 
that the actual amount used in the single test, i.e., as a single dose, was double 
that used in each of the injections given in the double test. We are informed 
that further experiments are planned in which smaller amounts of tuberculin will 
be used in the single test. The introduction of the single for the double test will 
be found a considerable advantage, if for no other reason than that its use means 
two visits to a herd undergoing the test, compared with the three which are 
necessary at the present time. The saving of the third visit should enable more 
tests to be carried out and thus should greatly assist in any schemes for the 
eradication of tuberculosis in the country. 


* A comparison between the Doubie Intradermal Comparative Test and the Single Comparative 
Test (1947) : Vet. Rec., 59, 95 
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SEASONAL HYPOMAGNESA:MIA OF THE BOVINE 


GENERAL ARTICLES 


SEASONAL HYPOMAGNESAEMIA OF THE BOVINE 
WITHOUT CLINICAL SYMPTOMS 


With Special Reference to the Influence of Climate on the Level 
of Serum Magnesium and the Incidence of 
Clinical Hypomagnesemia 


By W. M. ALLCROFT 
Ministry of Agriculture, Veterinary Laboratory, Weybridge 


Introduction 


Tur first recorded study of seasonal hypomagnesemia of the bovine without 
clinical symptoms was made by Allcroft and Green (1938), when attention was 
drawn to the winter fall of serum magnesium in a herd of Hereford cows, at 
pasture all the year round without shelter or additional feeding, at Swanton Farm, 
on a ridge 500 feet above sea level between five and six miles inland from Dover. 
It was noted that the additional feeding of 45 g. MgO per head per day in a 
mineral mixture alleviated the seasonal fall of serum magnesium, but did not 
maintain a normal level. The pasture contained ample magnesium. 

The present communication extends these observations, using a smaller 
number of animals from the same herd, on the same farm, over the period 
July, 1938, to November, 1940, and compares some cows left there with others 
moved to a farm at Weybridge over the period November, 1940, to June, 1941, 
when Swanton Farm was requisitioned and the experiments prematurely ended. 
Publication has been held over pending the return of the writer from service 
with H.M. Forces and the release of the meteorological data for general 
information. 


Animals Used in the Present Study 

From the herd previously studied, the owner allowed the selection of 24 
cows for further experimental work. These cows were divided into two com- 
parable groups, designated Group I and Group II. Normally, both groups were 
Tun together except when differential feeding was in progress, when the two 
groups were kept and fed separately in adjacent paddocks. Blood samples were 
obtained periodically until November, 1940, when the 20 surviving cows were 
divided into two lots, each equally representing the original Groups I and II. 
One lot was left at Swanton Farm and the other lot was moved to a farm at 
Weybridge, blood samples being obtained from both lots at similar times from 
the transfer until June, 1941. Ten of the Hereford calves born at Swanton Farm 
in March and April, 1939, were bled at the same times as the cows between 
November, 1939, and January, 1941, when they were sold off the farm. For 
comparison, 24 Ayrshire cows, kept under normal dairy husbandry conditions 
at the A.R.C, Field Station, Compton, Berks, were sampled from April, 1938, to 
May, 1939, on dates always within four days of the visits to Swanton Farm. 


Lossas Among Experimental Animals 
Two cows from each of Groups I and II died during the course of the 
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experiments ; two died in March and one in April, 1939, and one in April, 1940, 
All four died of lactation tetany, within four days of calving, and all showed 
very low values for serum magnesium. The curves of average serum magnesium 
for the two groups in Fig. 1 are based throughout on the data of the 10 survivors 
in each group. Of the 10 cows moved to Weybridge, four were lost; two were 
accidentally drowned in March, and the other two died of lactation tetany, one 
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Variations in serum calcium and serum ‘magnesium in two groups of cattle at Swanton Farm 
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mpton, calves at Swanton, and cows removed to Weybridge for comparison with those left 


at Swanton (November, 1940, to June, 1941). Histograms show the number of clinical cases 
of hypomagnesemia received each month in the Diagnosis Service, Biochemical Department, 


Weybridge. 


in April and one in May, 1941. The curve of average serum magnesium for 
the lot moved to Weybridge is made on all the data available at each sampling. 


Experimental Feeding of Additional Magnesium 

The feeding of additional magnesium was effected by feeding cubes instead 
of the mineral mixture previously used, as it was considered that they would be 
more palatable. One lot of cubes were normal cattle cubes of known low mag- 
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nesium content, and the other lot were made of the same cereal base but contained 
20 per cent. of calcined magnesite, which tested at 88 per cent. MgO. Both sorts 
of cubes were fed at the rate of 2 lb. per head per day to the group, but there 
was no individual feeding of the cows. 

In 1938-39, cube feeding commenced in mid-November and continued until 
the third week in May, when the cows lost interest, and within the short space 
of two days refused to come to the trough. Group I received the magnesium-rich 
cubes and Group II the normal cubes. 

In 1939-40, the feeding schedule was reversed and Group II received the 
magnesium-rich cubes. In this season there were difficulties in the manufacture 
of the cubes and unavoidable delays on the railway which seriously disorganised 
the feeding schedule. Cube feeding did not start until January and was stopped 
after 10 days, as severe frost made it necessary to run all the cows together for 
watering purposes. Cube feeding was recommenced in early March, but was 
again stopped after three weeks as the cows lost interest when the grass began 
to show signs of growth. 

In addition to the magnesium feeding, there was a further complication in 
this season. The weather was so bad in November and December that the owner 
fed hay and cabbage to the cows under experiment as well as to the rest of 
his herd. 


Experimental Results 


The results obtained are presented below, and will be discussed under the 
following headings :— 

(a) Seasonal variations in serum magnesium. 

(b) Serum magnesium of cows moved from Swanton Farm to Weybridge. 

(c) The value of magnesium supplements in preventing seasonal hypo- 
magnesemia. 

(d) The association of observed changes in serum magnesium and climate. 

(e) The association of seasonal minima for serum magnesium of the Swanton 
Farm cows with the occurrence of clinical hypomagnesemia in Britain, 
and in Herefordshire in particular. 


Seasonal Variations in Serum Magnesium 


Fig. 1 shows the average values for serum magnesium and serum calcium 
of Groups I and II from June, 1937, to November, 1940. The parts of these 
curves prior to July, 1938, were obtained from the detailed protocols of the work 
already published (Allcroft and Green, 1938) and are in agreement with the 
findings recorded in that paper. Fig. 1 also shows the serum magnesium of the 
two lots studied at Swanton and Weybridge between November, 1940, and June, 
1941. These curves were also constructed in retrospect to November, 1939, and 
shown to approximate closely to the mean of the curves for Groups I and II, 
even over the period of wide fluctuations between December, 1939, and May, 1940. 

_Examination shows that while the highest average value for serum mag- 
nesium was over 200 per cent. above the lowest average value, the serum calcium 
was very much steadier, the highest average value being only 20 per cent. above 
the lowest. If the results of magnesium feeding, the periods of which are marked 
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on Fig. 1, are ignored and the control curves only considered, there were five 
points of relative minima for serum magnesium, namely, December 1937, April 
and December 1939, April 1940, and January 1941. The low levels recorded at 
these times varied from 1.24 to 0.75 mg. p.c., and the rate of fall varied from 
year to year. The relative maxima occurred around July and August in each 
year, but the duration of the high level was another annual variable. 

The curve for the 10 calves shows a steady decline from November, 1939, 
until April, 1940, when it was 1.66 mg. p.c., from which point it rose to, 
-2.57 mg. p.c. in August only to decline again to 1.66 mg. p.c. by the following 
January, when the calves were sold at 21 months of age. The level of the serum 
magnesium of the calves was generally from 0.5 mg. p.c. to 1.0 mg. p.c. higher 
than that of the cows, the only exception to this being in March, 1940, when 
the calves did not show the same sudden and temporary rise as the cows. 

The curve of serum magnesium for the Ayrshire cows at Compton is also 
included in Fig. 1 and is relatively steady at a general level higher than that of 
the Swanton cows, the average values over the year only varying between 2.23 and 
2.56 mg. p.c. and showing no seasonal trend. 


Serum Magnesium of Cows Transferred from Swanton to Weybridge 

The cows were divided after the bleeding on November 11, 1940, but before 
the results of blood analyses for that visit were known. One lot was moved to 
Weybridge the same day. Though the averages of the two lots prior to transfer 
were very similar, the cows remaining at Swanton Farm showed the greater fall 
in serum magnesium by the following January. As far as possible, the feeding 
and management of the two lots were the same, pasture with no shelter, but the 
farm at Weybridge differed from Swanton Farm in two respects: it was only 
about 120 feet above sea level and it was well sheltered on the north and east 
sides by a low, wooded hill. The cows moved to Weybridge continued to show 
the seasonal tendency to hypomagnesemia, but the work was curtailed too early 
for strict assessment of the real persistence. 


The Value of Magnesium Supplements in Preventing Seasonal Hypomagnesemia 


In 1938-39, the additional feeding of 160 g. MgO per head per day markedly 
alleviated the fall in serum magnesium of Group I, as compared with the control 
Group II (Fig. 1), with the exception that in May, 1939, the former actually 
showed a lower value. The individual records of the cows show that on this 
date three cows in Group I had values of the order 1.1 to 1.5 mg. p.c., which 
bore no relation to their values at the samplings before and after this visit. 
Allowing for this and the limitations of the small size of the groups and lack of 
individual feeding or observation of individual food consumption, and in view 
of the remainder of the data for this period, it is proposed to treat the May value 
of Group I as abberant and not invalidating the conclusion that the magnesium 
feeding was beneficial. 

In 1939-40, enhancing the complications already referred to, the cows received 
15 to 20 Ib. of hay per head per day from December 9 till March 5, and drumhead 
cabbage at the rate of 60 to 90 Ib. per head per day from December 9 till 
January 16, and again from February 22 till March 5. In spite of the short 
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periods of actual magnesium feeding and the very wide fluctuations of serum 
magnesium of both groups over this period, it is noted that the higher value for 
serum magnesium was always in the magnesium-fed group. This observation 
can be taken as confirming those of the previous season, though it could not stand 
as a valid result on its own unsupported merits. 


The Association of Observed Changes in Serum Magnesium and Climate 


Even in 1946, memories of the visits to Swanton Farm in the winters 1939-40 
and 1940-41 were sufficiently vivid to suggest some form of association between 
the magnesium changes and the climate. By courtesy of the Director of the 
Meteorological Office, the writer was accorded access to the detailed climatological 
records for the Dover area, and the Hereford area, which will be discussed later, 
for the years 1936 to 1941 inclusive. The factors selected for study were :— 

(a) Mean minimum screen temperature per month. 

(b) Mean maximum screen temperature per month. 

(c) Minimum grass temperature per month. 

(d) Daily records of rainfall and other forms of precipitation. 

(e) Total hours of bright sunshine per month in open situations. 

(f) Mean relative humidity per month. 

(g) Daily records of force and direction of wind. 

All factors but the last one were taken from the records of Dover, six miles 
east of Swanton Farm. Anemometer recordings were not available for Dover 
and were obtained for Lympne, 10 miles W.S.W. of Swanton Farm, where the 
vane of the anemometer was 76 feet above ground level and ground was 418 feet 
above mean sea level. Over limited parts of the period under review, anemometer 
recordings were also available for Manston, 16 miles E.N.E. of Swanton Farm, 
and there was excellent agreement between the two sets of recordings. It is felt 
that the climatic records used were, with only minor differences, truly repre- 
sentative of the weather of Swanton Farm. 

After preliminary graphing of all the climatic factors and the serum mag- 
nesium of the Swanton cows, it was decided to omit the mean maximum and the 
grass minimum temperatures, as their curves were closely parallel to that of 
the mean minimum temperature; and also to omit the mean relative humidity, 
as it bore no relation to the serum magnesium, and the range of values per month 
was too wide to allow the mean value to have much significance. 

The remainder of the climatic data, together with the curve of the serum 
magnesium for the control groups when magnesium feeding was in progress and 
the mean of the two groups at all other times, are shown in Fig. 3. The changes 
in the serum magnesium and the detailed climatology between samplings are 
presented in Table I. 

Examination of Fig. 3 and Table I shows that at all periods of relative 
maxima for serum magnesium (except March 6, 1940, which will be dealt with 
Separately), the following general climatic conditions prevailed :— 

(a) Mean minimum temperature was at or about its highest for the year. 

(b) The sunshine record was high, though not necessarily maximal. 

(c) Rainfall over the preceding month had been low. 

(d) There had been little or no strong wind, especially in the wet periods. 
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(e) There had been no other adverse precipitation—hail, sleet or snow—near 
the dates of sampling. 
On the other hand, the climatic conditions found when the serum magnesium 
was lowest were :— 
(a) Mean minimum temperature was at or about its lowest for the year, 
and in all cases was below 42° F. j 


(b) There was little sunshine. 


(c) Rainfall over the preceding period had been generally high and of fre- 
quent distribution. 


(d) Strong winds, force 6 to force 8 on the Beaufort scale, or 25 to 46 
m.p.h., had been fairly frequent over the preceding wet periods. 


(e) Combinations of hail, sleet and snow had preceded all but the low point 
in December, 1939. 


These observations indicate a close association between the extreme limits 
of serum magnesium and the character of the weather at the times of their occur- 
rence. Low serum magnesium values were associated with adverse weather, 
especially with combined cold, wet and windy periods, while the high values 
occurred in open weather. The minor changes in serum magnesium, both when 
the level was rising and when it was falling, also show close association with the 
climate, as indicated by the observations recorded in Table I. 


The Exceptional Period from December, 1939, to March, 1940 


As has been stated, the only exception to the general association of climate 
and observed changes in serum magnesium occurred between December 12, 1939, 
and March 6, 1940, when the serum magnesium of both groups rose sharply 
despite cold weather, and fell again even more sharply in the next month. This 
period practically coincides with the period of hay and cabbage feeding. 


Though no accurate records of food given are available, hay was fed at the 
rate of approximately 15 to 20 lb. per head per day, and cabbage at approximately 
60 to 90 Ib. per head per day. Hay feeding was continuous from December 9 
(three days before sampling) till March 5 (the day before that sampling) ; cabbage 
was fed over the same period, except for a spell in the middle, from January 17 
till February 22, when the crop could not be handled as it was under deep snow. 


The serum magnesium was low on December 12 and rose steadily, but rapidly 
to 1.90 mg. p.c. by March 6, only to return to the December level by the next 
visit on April 4 (see Table I, serials 22 to 25 inclusive). Over this period the 
temperature remained low, even the mean maximum temperature for January 
and February being below 42° F., and there was very little sunshine. The rainfall 
was low until the latter part of January, and it was wet most of February. The 
March sampling was carried out on a dry day at the end of a short dry period. 
There was not much high wind except in the last wet period in February, when it 
was N., N.E. and E. at force 6. Snow fell December 28 and 29, and between 
January 16 and February 17 there were 17 days of actual snowfall, and snow lay 
consistently from January 17 until February 22. 
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The Association of Seasonal Minima for Serum Magnesium of, the Swanton Farm 
Cows with the Occurrence of Clinical Hypomagnesemia in Britain, and in 
Herefordshire in particular. 

The incidence of clinical cases of hypomagnesemia received in the Chemical 
Diagnosis Service at Weybridge is shown in histogram form at the base of Fig. 1, 
and it is readily seen that the times of the year when this condition was com- 
monest coincided with the times when the serum magnesium of the Swanton cows 
was lowest. This is of great interest in view of the wide geographical distribution 
of the British sources of clinical cases, as shown by the shaded areas of Fig. 2. 
In assessing the annual degree of incidence of clinical hypomagneszemia, it should 
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Fic. IV. 
Shows the curves for serum magnesium of ee cows in each of the four seasons 
studied. 


be remembered that over the years 1937 to 1940 there was a considerable expan- 
sion of the number of veterinary surgeons who availed themselves of the facilities 
offered by this service, and the volume of material also increased. In 1941, 
however, the war-time restrictions began to tell and there was a decrease in the 
amount of material submitted for chemical analysis. 

The cases of Mr. J. R. Barker, M.R.C.V.S., Hereford, both those which 
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showed hypomagnesemia and those which showed normal magnesium values, 
together with the totals of hypomagnesemic samples received, are recorded in 
Table II and Figs. 6 and 7. There is good agreement between the periods of 
greatest incidence of hypomagnesemia in Mr. Barker’s data and in the data of 
all the cases of this type. 
Discussion of Experimental Results 

Seasonal Variations in Serum Magnesium 

The general rhythm of seasonal change in serum magnesium found by All- 
croft and Green (1938) over one year, namely, a low level in winter and a normal 
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TOTALS ror CLINICAL CASES. 
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Fic. VII. 
Shows the monthly incidence of metabolic disorders in Mr. Barker’s practice at Hereford 
(as totais per calendar month for five years) and the five year averages for climatic factors. 
The histograms show the occurrence of clinical hypomagnesemia at pasture with no 
supplementary feeding. 


level in summer, has been confirmed, but it has been shown that the lowest level 
does not necessarily fall in December, but may come any time between then and 
April. The rate of fall may be sharp, as in 1937-38, 1939-40 and 1940-41, or it 
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may be progressive and slow, as in 1938-39. The different rates of fall are 
shown more clearly by examination of Fig. 4, in which the serum magnesium 
curves for each of the four seasons are superimposed. These findings are in 
contrast to those reported by Duncan and Huffman (1938), who found their 
relatively small decline to occur in May and June, with the higher level reasonably 
steady between April and November. Eveleth, Eveleth and Walsh (1940) 
reported a seasonal hypermagnesemia in a herd of 48 cows, the peak values 
occurring in July when the average value was 4.03 mg. p.c. and the range 3.13 
to 6.0 mg. p.c. It is observed that these workers relied on only one washing to 
remove the excess phosphate required to precipitate the magnesium as magnesium 
ammonium phosphate. The normal procedure at Weybridge is to wash this 
precipitate three times. The effect of only one washing was investigated in 1934, 
when many hundreds of serum magnesium estimations were being carried out, 
and it was found that one washing did not suffice to remove the excess phosphate 
and that the values returned under these conditions of working were always any- 
thing from 35 to 50 per cent. too high. With this in mind, it appears that these 
American workers may well have laid incorrect stress on data which should have 
revealed a seasonal hypomagnesemia of the type reported here. 


Consideration of the continuous curve of serum magnesium in Fig. 3, in 
the construction of which all data likely to be associated with the feeding of 
additional magnesium have been omitted, shows that, following the low level of 
magnesium in December, 1937, there was a rise to a level of about 1.8 mg. p.c., 
which persisted from February 10 till November 2, 1938. From this point the 
level declined steadily and slowly till April 3, and then rose to its high level on 
July 31, 1939. In the long interval until the next sampling on November 6, there 
had been quite a drop in the serum magnesium, a drop which, on the analogy of 
the curves for 1938-39 and 1940-41, might well have occurred chiefly in the latter 
part of this period. The level then fell still further to its lowest recorded value 
on December 12, after which came the aberrant rise and fall until April 4, 1940. 
This rise is closely associated in time with the feeding of hay and cabbage for 
the only period of the whole experiment, and it may well be that it is due to that 
extra feeding. There was a steady rise from April 4 till August 15. The level, 
when the cows were divided again on November 11, was practically the same as 
it had been in August, but in view of the comparatively rapid fall over the next 
18 days it is probable that the level was already on the decline and had been higher 
during the intervening month of October. The level dropped still further in 
December, and thereafter was on the upward grade till the final sampling in 
June, 1941. 


It is interesting to compare the relatively steady level of serum magnesium 
of the Compton cows between April, 1938, and May, 1939, with that of the control 
cows at Swanton Farm over the same period. That the former were under normal 
conditions of dairy husbandry, fed according to milk yield and not turned out to 
pasture until the weather was favourable, and the latter at pasture without addi- 
tional feeding or shelter, seems to suggest that the Compton cows had a higher 
and steadier serum magnesium level because of either a more uniform plane of 
nutrition or less exposure to cold and adverse weather conditions. As the calves 
at Swanton Farm did not show a steady serum magnesium level, despite extra 
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feeding, it is likely that the more uniform temperature and less exposure to bad 
weather is the more important factor. 


When considering the serum magnesium curve of the Hereford calves at 
Swanton Farm it must be remembered that (a) the animals were immature as 
the experimental period only covered their life cycle from 7 to 21 months of age, 
and (b) their housing and management were different in that they were given 
additional hay and cake and had access to a brick building whenever they wished 
to get out of the cold or the wind. The stockman stated that they used the shed 
fairly freely in bad weather. Their serum magnesium level was generally higher 
than that of the cows, but, despite the extra food and shelter, they showed a 
seasonal decline somewhat similar to that shown by the cows. It is of particular 
interest to note that the calves did not show the rise and fall shown by the cows 
between December, 1939,,, and April, 1940. In the following year they continued 
to show the same sort of rhythm of serum magnesium as the cows. 


Serum Magnesium of Cows Moved from Swanton Farm to Weybridge 


Part of the object of this experimental procedure was to see if the factors 
responsible for the seasonal variations in serum magnesium were inherent in 
Swanton Farm, in the cows themselves, or in the system of management. That 
the cows moved to Weybridge continued to show much the same seasonal rhythm 
eliminates the possibility that the factors were inherent in Swanton Farm, but 
does not go further owing to the premature end of the experiment due to war 
restrictions. In view of the observations of Blakemore and Stewart (1933 and 
1935) that some animals, either chronic cases of lactation tetany or normal animals, 
did show low values of serum magnesium in May and June, and that these cows 
could be beef or dairy types, it is probable that the system of management is the 
major factor. 


The Value of Magnesium Supplements in Preventing Seasonal Hypomagnesemia 


Comparing the season 1938-39 with 1937-38 (Allcroft and Green, 1938), it 
is obvious that the feeding of 160 g. MgO per head daily was more effective in 
alleviating the seasonal fall in serum magnesium than was 45 g. MgO per head 
per day, but that even this much larger daily dose could not keep the serum 
magnesium at a normal level. It seems, therefore, that the feeding of additional 
magnesium in inorganic form is not the ideal way to ensure a normal serum 
magnesium level in cattle at pasture all the year round. 


The \Association of Observed Changes in Serum Magnesium and Climate 


The close association observed between the seasonal occurrence of relative 
maxima and minima of serum magnesium in the Swanton cows and the broad 
general climatic conditions appears to be too close to be just a casual coincidence, 
and it is considered to be in the nature of cause and effect. The high values, 
around those found by Allcroft and Green (1934) to be normal for a very large 
number of cows under all sorts of different systems of management, occurred 
when the weather was open, while the low values came at times of cold, wet and 
windy weather when there was also very little sunshine. This is the opposite 
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of the inverse linear relation found between mean temperature and the level of 
serum magnesium by Duncan, Lightfoot and Huffman (1940). 


The conditions under which the Swanton cows showed their lowest values 
of serum magnesium are such that the heat loss of the body would be increased, 
especially by the soaking and flattening of the long winter coat with resultant i 
loss of its properties of insulation. Under the conditions of pasture feeding all 
the year round, the resultant demand for additional heat production to maintain 
the body temperature came at times when the energy intake was also at a very 
low level. This is indicated by the temperatures prevailing at these times. The 
mean minimum temperature was always below 42° F., which temperature is 
accepted as that above which the growth of vegetation in a European climate is 
initiated and maintained (Meteorological Glossary, Met. Office Publ. 225 (II), 
1939, p. 6), and it is reasonable to assume that in any month when the mean 
minimum temperature is below this level there will be little or no continuous q 
growth of grass. Despite adverse conditions of weather and poor feeding level, q 
it was noticeable that actual loss of condition was not pronounced and the animals 
were always bright and active, with good clear coats. 


The Association of Seasonal Minima for Serum Magnesium of the Swanton Farm 
Cows with the Occurrence of Clinical Hypomagnesemia in Britain, and in 
Herefordshire in particular. 

Consideration of clinical cases falls into two parts, first those cases which y 
occurred at Swanton Farm, and second, the generally distributed cases from all t 
over Britain received in the Chemical Diagnosis Service at Weybridge, especially 
those submitted by Mr. Barker from the Hereford area. 


Swanton Cases 


The first record of the occurrence of lactation tetany on Swanton Farm was 
the outbreak in March, 1937. In this outbreak, which first drew this Laboratory 
into the study of the cattle on the farm, there were 12 fatal cases and 25 other 
cows were affected but were treated and recovered. Those animals from which 
blood samples were submitted to Weybridge all showed very low values of serum 
magnesium and varying degrees of hypocalcemia. Fig. 3 shows that the climatic 
records of this calving season, and of the other calvings when cases occurred, all 
revealed cold, wet weather and a lot of wind, conditions which have been shown 
to predispose to seasonal hypomagnesemia. All cases on this farm occurred 
within four days of calving, and the only season free of cases was 1938, when 
the serum magnesium level had risen to and remained at a normal level of 
18 mg. p.c. A further point of interest is that the owner reported a recurrence 
of cases in February, 1945, and this followed a very hard spell of weather in the 
previous two months, comment on which has been made by Lewis (1945). 


Cases from Other Sources 


The close association between the occurrence of clinical cases of hypo- 
Magneseemia in the records of the Chemical Diagnosis Service and the seasonal 
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times of low magnesium in the Swanton cows was not entirely expected, but it 
does suggest that those factors observed to play a part in one may also be impli- 
cated in the production of the other. Table II is a record of the monthly occurrence 
of (a) all clinical cases of hypomagnesemia; (b) Mr. Barker’s hypomagnesemia 


cases; and (c) all other cases of metabolic disorders from Mr. Barker’s practice, 


Mr. Barker’s material has been selected for special study for the following 
reasons: (a) It is the largest collection of data from any one practice; (b) it is 
by far the most fully documented in respect of clinical notes and details of 
management of the cases; and (c) it is the most representative as, over the period 
concerned, a sample of blood was submitted from practically every case to which 
Mr. Barker or his assistants were called. 

Clinical hypomagnesemia was at one time regarded as primarily a disorder 
of metabolism associated with the first turning out from stall to pasture in the 
spring (Sjollema and Seekles, 1929; Sjollema, 1930; Dryerre, 1932; and Blake- 
more and Stewart, 1933) and was largely attributed to the sudden flush of young 
grass and to some possible factor or factors in the grass. The observations at 
Swanton Farm indicate no correlation with the spring flush of grass, and, in fact, 
when the serum magnesium was lowest there was little or no growth of grass, 
and it was under these conditions that the clinical cases of lactation tetany 
occurred on this farm. In Mr. Barker’s 144 cases, there is only one which was 
associated with the turning out of the cow from stall to pasture. 

Before considering Mr. Barker’s cases further, it is important to make a 
comparison of the climate of Hereford and Dover (Fig. 5). There was close 
agreement in the general trend of temperature change in the two places, though 
the temperature range was wider at Hereford, which is some 55 to 60 miles 
from the sea. The curves for mean maximum temperature show good agreement, 
but the mean minimum temperature of Hereford was always from 2° to 7° F. 
below that of Dover. The average rainfalls were similar and spread out over 
very similar periods of wet and dry weather. Hereford, however, had a smaller 
frequency of high winds and was less fortunate in respect of incidence of sun- 
shine than Dover. 

The occurrence of hypomagnesemia in Mr. Barker’s practice was found to 
coincide very closely with the first cases of lactation tetany on Swanton Farm, 
the observed seasonal minima for serum magnesium of the Swanton cows and 
the periods of lowest temperature and highest rainful in the Hereford area. 
From Fig. 6 it is quite clear that there was no correlation between the incidence 
of hypomagnesemia and that of other metabolic disorders in Mr. Barker’s prac- 
tice, and this is made more clear when the summation of all case types over five 
years is compared with the five-year averages for temperature and rainfall for 
Hereford in Fig. 7. It appears that those conditions which lead to hypomag- 
nesemia do not play a large part in the causation of disorders, such as milk 
fever and acetonemia. 


Certain Other Points of Interest Associated with Clinical Hypomagnesemia 


Examination of the detailed records of Mr. Barker’s cases show some very 
definite associations of general interest to the present study. 
(a) 78.5 per cent. were associated with hypocalcemia; 35.5 per cent. having 
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serum calcium values below 6.0 mg. p.c. and 43.0 per cent. varying 
between 6.0 and 8.4 mg. p.c. 


(b) 38.8 per cent. occurred in the puerperium (first four days after calving) 
and 28.3 per cent. between five days and one month post partum. Com- 
pare Swanton where all clinical cases occurred in the puerperium. 


(c) 20.1 per cent. of cases were at pasture alone, 75 per cent, at pasture 
with some form of supplementary feeding, and 4.9 per cent. in stalls 
with no access to pasture. All the Swanton cases were at pasture alone. 


(d) Only 20.8 per cent. occurred in the six months May to October inclusive, 
when Fig. 6 shows that the mean minimum temperature was 42° F. or 
above, and that of these 70 per cent. were at pasture alone and the rest 
at pasture with additional feeding. Between November and April inclu- 
sive, when the mean minimum temperature was below 42° F., 79.2 per 
cent. of cases were recorded and of these 7 per cent. were at pasture | 
alone, 88.6 per cent. at pasture with extra feed, and 4.4 per cent. had 
no access to pasture. 

These points all tend to indicate that clinical hypomagnesemia is very far 

from a simple disturbance of the mineral levels of the blood with a clear cut asso- 
ciation with just one factor, such as particular dietary and regime. 


ZEtiology of Hypomagnesemia 


The mechanism for the control of the level of serum magnesium is as yet 
unknown, but all the presumptive evidence points to it being of an endocrine or 
nervous-endocrine nature, similar to the parathyroid control of the serum calcium 
level. The relative steadiness of the serum level in health and disease, its return 
to the original level after it has been artificially raised by experimental injection 
of magnesium salts, and the great difficulty in altering the level by dietary means 
are points in support of this hypothesis, but there is so far not enough of evidence 
to implicate any one gland. 


From the observations recorded above, there is a correlation between the 
level of serum magnesium and the heat losses from the body through external 
factors of cold, wet and wind at a time when the energy intake from the winter 
pastures is low. The work of Leblond, Gross, Peacock and Evans (1944) has 
shown a direct relationship between external temperature and thyroid metabolism 
in the rat. These workers injected radioactive iodine and studied its distribution 
in rats previously exposed to varying external temperatures. In the case of rats 
exposed to 0° to 2° C., there was a very large increase in the uptake of iodine 
by the thyroid in the first two hours after injection and a much increased secretion 
of thyroxine after 18 to 30 hours; the decrease in thyroid metabolism when the 
rats had been exposed to 32° to 34° C. was much smaller. The controls were 
exposed to 19° to 25° C. Although there is no direct evidence to associate a 
_ lowering of serum magnesium with a decrease in external temperature, there is 
evidence that the serum magnesium and the basal metabolism are simultaneously 
altered in hibernation. Lustig, Ernst and Reuss (1937) reported an increased 
serum magnesium in the torpor stage of “kursiv” (Helix Pomatia), and 
Suomalainen (1938) found that hedgehogs in hibernation in January had serum 
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magnesium values averaging 5.4 mg. p.c. or 60 per cent. above their values the 
previous August. Wendt (1943) studied the hedgehog in hibernation and found 
that an acetone extract of the brown adipose tissue laid down by these animals 
in certain parts of the body, when injected into rats, raised the B.M.R. for 24 
hours, lowered body temperature and caused increases in serum magnesium and 
blood sugar, while similarly prepared extracts of normal adipose tissue had no 
effects. These observations indicate some association between the level of serum 
magnesium and the degree of activity of the thyroid, which controls the B.M.R., 
but so far there has been no record of alteration of the level of serum magnesium 
in cases of human thyroid disorders. There is some indication that the pituitary 
may be involved in the control of the level of serum magnesium. The work of 
Cannavo and his associates (Cannavé, 1932; Cannavod and Indovina, 1932; 
Cannavo and Beninato, 1934 and 1935) and Dell’ Acqua (1935) suggested that 
injection of pituitary substance, which is variously described as “ Prolan” and 
“pituitary hormone,” raised the level of serum magnesium in man, dogs and 
rabbits, while X-ray destruction of the pituitary lowered the serum magnesium. 
All this work is hard to assess because of (a) the uncertainty of the nature of 
the injected substance and (b) the comparatively short survival period of the 
rabbits after X-ray destruction of the pituitary (which might suggest damage to 
parts of the brain as well as to the pituitary). Marenzi and Gerschman (1934) 
reported that serum potassium and magnesium were lowered in the dog after 
hypophysectomy, and, later (1935), besides confirming these results, stated that 
injection of an alkaline extract of bovine anterior pituitary caused return of 
the potassium to normal and some degree of hypermagnesemia. The 
possible association of these two glands in the control of serum magnesium, as 
indicated by the experimental observations cited above, made it worth while 
considering whether there was any indication that their activities might explain 
the aberrant behaviour of serum magnesium over the period December, 1939, to 
March, 1940. Over this period the cows got hay and, for two periods of five 
and two weeks’ respective duration, cabbage at the rate of 60 to 90 Ib. per head 
per day. The cabbage appears to be the most important of the two items, since 
the calves which got hay and cake but no cabbage did not show the rise shown 
by the cows over the same period. The researches of Purves and his associates 
in New Zealand (Kennedy and Purves, 1941; Griesbach, 1941; Griesbach, Ken- 
nedy and Purves, 1941; Purves, 1943; and Griesbach and Purves, 1943) have 
clearly shown the mode of action of the goitrogenic factor which was found to 
be present in cabbage leaves (Chesney, Clawson and Webster, 1928) and brassica 
seed (Hercus and Purves, 1936). They have shown the histological changes that 
occur in the thyroid and pituitary in the rat kept on a diet high in brassica seed, 
and have shown that the goitrogenic factor cannot operate in the absence of the 
pituitary gland. Its action appears to be to inhibit or markedly reduce the secretion 
of thyroxine and to increase the thyrotropine content of the blood and reduce it 
in the pituitary. Whitehead (1942) found that the same brassica seed diet did 
not affect the basal metabolism of the rat, showing that, under his conditions of 
feeding and management, the hypertrophic thyroid could still produce just enough 
thyroxine for normal metabolism. He also showed that the goitrogenic factor did 
not interfere with the action of injected thyroxine on peripheral tissues. It seems 
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not unreasonable to suppose that the feeding of 60 to 90 Ibs. of cabbage per head 
per day to the Swanton cows might, through its goitrogenic action, have had the 
effect of raising the serum magnesium, on a partial analogy of the increase in 
serum magnesium with reduction of thyroid activity in the hibernating hedgehog, 
particularly as the level fell again so rapidly when the cabbage feeding ceased. 
If this can be shown to be correct, the feeding of cabbage to outwintered cattle 
might become the best method of ensuring a normal level of serum magnesium 
and so reducing the risk of loss from lactation tetany. The present observations 
indicate that the cabbage feeding had a greater effect on restoring the serum 
magnesium to a normal level than did the daily administration of 160 g. MgO 
per head. 


Summary and Conclusions 


(1) There was a consistent seasonal rhythm in the serum magnesium level of 
Hereford cows at Swanton Farm over the four years under review. These 
cows were kept under open ranch conditions, at pasture all the year round 
with no shelter, and they received no supplementary feeding except under 
extremely bad weather conditions. The observed variations were not 
strictly correlated with the calendar months of the year, but the low level 
occurred any time between December and April, and the maximal values 
were found in late summer. The rate and extent of the rise and fall varied 
from year to year. Similar tendencies were shown by ten of the calves 
born of this herd, despite the fact that they got additional hay and cake 
feeding and had access to shelter at will. Some cows moved from Swanton 
Farm to ‘Weybridge and kept under similar conditions continued to show 
the seasonal rhythm, but a group of 24 Ayrshire cows kept under normal 
dairy husbandry conditions at Compton, Berks, did not show any seasonal 
changes in serum magnesium. 


(2) The feeding of additional magnesium at the rate of 160 g. MgO per head 
per day for the six months November to May alleviated the fall in serum 
magnesium but did not keep the level at a normal figure. 


(3) There was a marked association between the level of serum magnesium of 
the cows and the climatic conditions operative at the time. When the 
magnesium level was low the weather was cold, wet and windy, with very 
little sunshine, while the high levels were associated with the milder weather 
of late summer. The serum magnesium changes closely followed the rise 
and fall of temperature. This association is considered to be in the nature 
of cause and effect. 


(4) There was one exceptional period, from December, 1939, to March, 1940, 
when the serum magnesium rose sharply while the temperature remained 
low, and then fell again even more sharply. This rise occurred when the 
cows were fed additional hay (15 to 20 Ibs.) and cabbage (60 to 90 Ibs.) 
daily. The cabbage feeding is considered to be the more important factor 
since the calves, which got hay and cake but no cabbage, did not show the 
Same rise in serum magnesium. 

(5) It is considered that the serum magnesium level is under endocrine control, 
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and in view of the association between the level of serum magnesium and 
low temperature and bad weather it is felt that the thyroid and pituitary 
glands might be involved in this regulating mechanism. This aspect is 
discussed in relation to the relevant literature. It is held that the goitrogenic 
factor of cabbage may be the cause of the aberrant behaviour of the serum 
magnesium referred to in para. 4 above. The possibility of cabbage feeding 
to outwintered cattle as a means of preventing seasonal hypomagnesemia 
is considered. 


(6) A close association was found between the conditions conducive to this 
seasonal hypomagnesemia and the occurrence of cases of clinical hypo- 
magnesemia both at Swanton Farm and in Britain generally. 


Bibliography 
Allcroft, W. M., and Green, H. H. (1934): Biochem. J., 28, 


2220. 
Allcroft, W. M, and Green, H. H. (1938) : J. Comp. Pathol. Therap. , 51, 176. 
Blakemore, F,, and Stewart, J. (1933) : Univ. Camb. Inst., Animal “athol., 3rd Rep. Director, 


ee. F., and Stewart, J. (1935): Univ. Camb. Inst., Animal Pathol., 4th Rep. Director, 


Cannavo, L. (1932): Biochem. Ztschr., 245, 234. 

Cannavo, L., and Indovina, R. (1932) : ’ Biochem. Ztschr., 250, 405. 

Cannavo, ie and Beninato, R. (1934): Boll. Soc. Ital. Biol. ‘Sper., 9, 804. 

Cannavo, is and Beninato, R. (1935): Endokrinologie, 15, 389. 

Chesney, A. "M,, Clawson, T. A., and Webster, R. (1928) : "Johns Hopkins Hosp. Bull., 43, 261. 
Dell (1935): Ztschr. ges. exp. Med., 96, 357. 

Dryerre, H. (1932): Vet. Rec., 12, 1 


1163. 

Duncan, C. W., and Huffman, C C. F. (1938): J. Dairy Sct., 21, III p 
Duncan, C. W., Lightfoot, C. C., "and Huffman, C. F. (1940) : I. Dair y Se 23, 125, 
Eveleth, M. A Eveleth, D. F, ‘and Walsh, F. E. (1940) : J. Dairy , 23, 85. 
Griesbach, W (1941): Brit. Zz Exp. Pathol., 22, 245. 
Griesbach, Ww. Es Kennedy, T. H., and Purves, "H. D. (1941): Brit. J. Exp. Pathol., 22, 249. 
Griesbach, W , and Purves, DH H. (1943): ‘Brit. J. Exp. Pathol. re 174. 

Kenned Purves, H. D (1941) : Brit. J. Ex 4 Pathol., 


2, 241. 
Leblon Gross, J., Peacock, 'W., and Evans, R. (1944) : a J. Physiol., 140, 671. » 
Lewis, L . F. (1945) : Quart. a Roy. Met. Soc., 71, 3 
Lustig, B., Ernst, 7. and Reuss, A. (1937) : Biochem: Ztschr., 290, 95. 
Marenzi, A. D., and "Gerschman, R (1934): C. R. Soc. Biol., 117, 56. 
Marenzi, A. D., and Gerschman, R. (1935): C. R. _- Biol., ” 11 18, 488. 
Purves, H. D. (1943): Brit. J. Exp. Pathol., 24, 1 
Sjollema, B. (1930) : Vet. Rec., 10, 425 and 450. 
Sjollema, B., at Seekles, L. (1929) : Tijdschr. v. Diergeneesk, 56, 979. 
Suomalainen, P. (1938) : Nature, 141, 471. 
Wendt, C. F. (1943) Ho pee Seyler’s Ztschr., 279, 153. 
Whitehead, V. I. E. (1943): Brit. J. Exp. Pathol., 24, 192. 


‘Acknowledgments 


To the Agricultural Research Council for sponsoring the work at Swanton; 
to Mr. Edward Rice, Dane Court, Eastry, Kent, for providing the facilities for 
this study ; to Dr. H. H. Green, Head of the Biochemical Department, under whost 
direction the work was commenced and whose name appeared on earlier papers; 
to Messrs. British Glues & Chemicals, Ltd., for preparing and delivering the 
experimental cubes under trying conditions ; to the Director of the Meteorological 
Office for permission to use the climatic records, and to members of his staff for 
their help; to Mr. J. R. Barker, M.R.C.V.S., Hereford, for blood samples and 
detailed case reports; to Mr. F. J. Salt for technical assistance ; and to Dr. A. Eden 
for obtaining the Swanton blood samples subsequent to March, 1941. 


ISOLATION OF S. TYPHI-MURIUM FROM FOWLS 101 


THE ISOLATION OF S. TYPHI-MURIUM FROM FOWLS 
WHICH GAVE A POSITIVE AGGLUTINATION TEST 
WITH S. PULLORUM ANTIGEN 


By J. E. WILSON 
Ministry of Agriculture and Fisheries, Eskgrove, Lasswade. 


WITHIN recent years infections in young chicks with salmonella other than 
S. pullorum have become more common. The raised incidence amongst poultry, 
particularly in young stock, has been imputed by Gordon and Buxton (1946) to 
the spread of intensive methods of husbandry and the improvement in methods 
of diagnosing salmonella infections. In their summary of recent outbreaks in 
Great Britain, in which they contrasted the variety of types encountered in the 
U.S.A. with those isolated in this country, mention was not made of a paper 
in which an outbreak in chicks associated with S. typhi-murium and S. thompson 
was described by Wilson (1944), and of a later paper by the same author (1945) 
which demonstrated that infection was introduced into the incubator by eggs, the 
shells of which had been contaminated with salmonella acquired during passage 
through the cloaca in the process of laying. This was confirmed by the demonstra- 
tion of “carriers” in the flock, by cloacal swabbing. Although this method of 
infection had been recognised in America, prior to the publication of this paper, 
workers in this country had considered that food contaminated by rat feces was 
the chief source of infection in chicks and ducklings. 


Further investigations showed that a proportion of infected chicks become 
carriers, but practical measures for their detection are difficult. The agglutina- 
tion test is unreliable, as birds from which positive swabs are obtained may show 
only intermittently positive reactions or may be completely negative. After a 
period varying between 39 to 131 days, infected adult birds kept under observa- 
tion ceased to eliminate the organism, and repeated cloacal swabbing and agglutina- 
tion tests were negative, suggesting that infection in the adult fowl is transient. 


In pullorum disease, on the other hand, birds exposed to infection when chicks 
may remain “carriers” for many years, and their sera shows a high agglutination 
titre. In a high percentage of cases the organism can be recovered from their 
tissues. In fowl typhoid, Wilson (1946) showed that the serum of some 
carriers, after a time, frequently exhibited a falling titre, and might finally become 
negative to the agglutination test. In these cases bacteriological examinations 
were always negative. 


In the absence of a reliable and practical method of diagnosis, there is no 
means of assessing the degree of infection with salmonellosis in poultry through- 
out the country, but in some flocks in which a large number of doubtful reactions 
to the tube agglutination test and granular or pin-point reactions to the rapid 
whole blood test for pullorum infection occur at the routine annual test, it has 
been suggested that these may be due to the presence of agglutinins in a low titre 
for other salmonellas. 


A number of cases have been investigated where reactions of this type occur 


each year, mostly in the puilet stock. In one flock about 40 were observed, and 
several were obtained for bacteriolegical examination; all were negative. Others 
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were kept under observation, and their sera showed a fall in titre from D+ or 
D to D— and negative. Rapid whole blood and rapid serum tests with stained 
antigen gave corresponding results, but the reactions always tended to be slightly 
stronger, and sometimes considerable difficulty was experienced in interpretation, 
The tube test in the hot water bath at 55° C. was taken as the significant criterion, 
The adult stock, comprising 1,000 birds, was tested, and one positive reactor was 
disclosed. This bird was obtained and successive tests of its serum during a 
period of observation showed agglutination to a titre of 1/200 with S. pullorum 
antigen, and its blood gave a typical strongly positive reaction to the rapid whole 
blood test with stained antigen. 

The only abnormal features revealed at autopsy were a persistent right 
oviduct and the presence of a large, distorted ovule, containing almost solid yolk, 
in an otherwise healthy ovary. S. typhi-murium was isolated from the diseased 
ovule. 

The source of infection was not determined, but in view of the number of 
doubtful reactions which had been experienced over a period of years, almost 
always in the pullet stock, it seemed possible that this single case might represent 
a persistence of infection from the chick stage. 

In another farm, which had been free from reactors for many years, a 
single reactor was detected at the routine test for pullorum infection, and was 
obtained for examination. Unfortunately, it had been killed before sending, but 
it was possible to obtain sufficient serum from the heart to demonstrate a strongly 
positive agglutination with stained antigen. Autopsy showed it to be in good con- 


dition, and in full lay. Two small, misshapen ovules were present in the ovary, 
and from these S. typhi-murium was isolated. It was discovered that ducklings 
had been reared in the pen from which this reactor came, and it was shown that 
some of them were still eliminating S. typhi-murium, suggesting that this was the 
probable source of infection. 


Discussion 

The isolation of S. typhi-muriwm from two birds which reacted to the routine 
test for pullorum infection from two flocks of widely different test history is of 
considerable interest. 

In the first flock it suggests that this organism may have been responsible 
for the doubtful reactions to the tube test and the granular or pin-point reactions 
to the rapid test which have been noted in it for the past few years. 

In this connection it is interesting to recall that in another flock where mor- 
tality occurred in chicks due to infection with S. typhi-murium and S. thompson 
the surviving pullets, when tested for pullorum disease, showed similar types of 
reactions to the tube and rapid agglutination tests. At autopsy at this stage 
bacteriological examinations were negative, and serum from birds kept under 
observation at the farm and at the laboratory showed a falling titre, all ultimately 
becoming negative. This confirms our previous findings and suggests that as 4 
general rule in outbreaks of salmonellosis other than S. pullorum infection, in 
chicks, the causative organism tends to disappear relatively early in life. 

It also supports the view previously expressed that in some flocks the occuf- 
rence of indefinite reactions to the rapid whole blood test is due to the presence 
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of a low level of agglutinin remaining from S. typhi-murium or S. thompson 
infections which have been eliminated, In this case subsequent tests will be 
negative ; whereas if the previous indefinite results are due to a low agglutinating 
titre for S. pullorum, e.g., in immature pullets with undeveloped ovaries, retests 
reveal a rising titre. 

An explanation of the occurrence of a single reactor, or even of a few reactors, 
in a flock which has been free from reactors for many years always presents a 
difficult problem to anyone engaged in the routine testing of flocks. “This is not 
an uncommon happening; since 1939 single reactors have been recorded on 80 
farms; in 1946 there were 21 cases. In 12 farms single reactors have occurred 
after an interval of years on two occasions, and on one farm three times. It 
should be noted that these do not include cases where single reactors have occurred 
where previous tests showed the presence of infection, but only those in which a 
single reactor has appeared on a farm which was clear before and after this occur- 
rence, ie., where it represents the only reactor ever to be detected on the premises 
(except in the case of the 13 farms where a repetition took place). 

It is well known that single reactors in a flock are often due to infection with 
S. pullorum, and on several occasions where this has occurred, and on others where 
a few reactors have suddenly appeared in a previously clear flock, investigations 
have shown that the chicks have been taken to another farm or to a hatchery for 
sexing, and probably acquired infection during handling. Infection with S. gal- 
linarum may also be responsible on occasion, as this organism is serologically 
indistinguishable from S. pullorum. Serum from carriers would therefore give 
a positive reaction at the routine test, 

The isolation of S. typhi-muriuwm from a single reactor from a farm which 
has been free from reactors for many years shows that infection with this organ- 
ism may also be responsible for some of the odd reactors which appear from time 
to time on hitherto clear farms, and when the possible sources of infection to 
which fowls are exposed are considered, it may well be that this is commoner than 
is suspected. These findings emphasise the desirability of a bacteriological 
' investigation of such cases. 

The agglutination of a group C. antigen (5. pullorum) by a group B. serum 
(S. typhi-murium) is not discussed here as the serological aspect will form the 
basis of a separate paper. 


Summary 


. (1) S. typhi-murium was isolated from two fowls which reacted with S. pul- 
lorwm antigen at the annual routine agglutination test. 

(2) The first case was from a farm where indefinite reactors to the tube test 
and to the rapid test with stained antigen had been obtained for several years, 
and this, together with previous experience, suggests that infection at the chick 
stage with salmonella other than S. pullorum may sometimes be the cause of the 
granular and pin-point reactions commonly observed in certain flocks. 

(3) The second case was from a farm which had been free from reactors 
for many years. It suggested, therefore, that the occurrence of single reactors, 
by no means uncommon, may sometimes be due to infection with S. typhi-murium. 

(4) On several occasions, where odd reactors associated with S. pullorum 
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infection had occurred in clear flocks, chick sexing at outside premises appeared 


to be the source of infection. 
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JOINT-ILL IN FOALS (PYOSEPTICAEMIA) 


With Special Reference to the Prophylactic Treatment 
of the Foal at Birth 


By O. V. GUNNING, D.V.M., M.R.C.V.S. 
(Continued from February issue, page 67) 
SEASON 1931 
Approximately 54 foals dropped in 1931. 
Developed Joint or 
Treated. Normal. Febrile Symptoms. Lived. Died. 
3 received 2 c.c. vaccine 
(Tregor) prophylactically 3 3 0 0 0 
Untreated. 
51 foals not treated pro- 


phylactically 40 11 1 9 
(one result unknown) 


Of the affected— 

7 developed acute or sub-acute joint-ill—7 died. 

2 "= chronic joint-ill —1 died. 

(one result unknown) 

ee lung and sleepy symptoms—died. 

1 infected navel and scour—recovered. 
Two foals also developed leaky navels. 
Of the foals treated, three received dam’s blood; two died, one recovered. 
Six mares retained their after-births : the six foals from these mares lived. 

(See page 107 for Table relating to Season 1931) 


SEASON 1932 
Approximately 41 foals dropped in 1932, of which none were treated 
prophylactically. 
Developed Joint or 
Untreated. Normal. Febrile Symptoms. Lived. Died. 
41 foals not treated pro- 
phylactically : i 28 13 2 10 
Of the 13 
10 developed acute or sub-acute joint-ill—all died. 
1 = chronic joint-ill—result not known. 
2 om febrile symptoms—both recovered. 
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In addition, two showed local navel symptoms and recovered, one developed 

scour and lived, one off colour several days after birth, one infected throat gland. 

The two foals showing lung symptoms received dam’s blood and recovered. 
(See page 108 for Table relating to Season 1932) 


SEASON 1933 
Approximately 67 foals dropped in 1933, of which none were treated 
prophylactically. 
Developed Joint or 
Untreated. Normal. Febrile Symptoms. Lied. Died. 
67 foals, none treated pro- 
phylactically 47 20 7 13 
Of the 20 foals affected— 
14 developed acute or sub-acute joint-ill—10 died, 4 lived. 
3 - chronic joint-ill—2 lived, 1 died, 
2 were sleepers—1 died, 1 lived. 
1 developed lung symptoms—died. 
Of the four foals that recovered from sub-acute joint-ill, three received dam’s 
blood and one curative serum and vaccine. 
After-births were removed from 12 mares. The foal of one, No. 41, died; 
the remaining 11 cleansings were removed with no treatment to the foals. 
(See page 109 for Table relating to Season 1933) 


SEASON 1934 
Approximately 61 foals dropped in 1934. 
Developed Joint or 
Treated. FebrileSymptoms. Lived. Died. 
13 foals received prophylactic serum 
and vaccine as soon after birth as 
possible (the serum used was 20 c.c. 
prophylactic only) ... 
Untreated. 
48 received no prophylactic treatment. 48 
Of the untreated— 
6 developed joint-ill. 
3 were sleepers. 
1 developed febrile symptoms. 
In addition, one of the untreated foals developed local navel trouble and 
recovered, 
Discussion on Above 
Of the foals receiving prophylactic treatment which died, one developed 
symptoms 48 hours after birth and the other at one month. 
Untreated foals——The following is a classification of the 10 untreated foals 
developing symptoms : 
Acute or sub-acute joint-ill ... 
Chronic joint-ill 
Sleepers 
Febrile symptoms 
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Three developed acute or sub-acute joint-ill, of which two died and one 
recovered: the one that recovered, No. 77, received dam’s blood, 

One developed joint-ill at 10 days old and died—No. 59. 

Two developed local symptoms and recovered—Nos, 78 and 81. 

One developed lung symptoms, received blood, but died—No. 68. 

Two were sleepy at birth and refused to suck. Both received dam’s blood 
subcutaneously and both recovered—Nos. 69 and 72. 

Also, No. 73 was off colour at birth; received prophylactic serum and vaccine, 
At 10 days old it was attended, with a history of having been sleepy; temp. 
103.4°. It also received dam’s blood subcutaneously and recovered, 

(See pages 110-111 for Table relating to Season 1934) 


SEASON 1935 
Approximately 71 foals dropped in 1935. 
Developed Joint or 
Treated. Lived. FebrileSymptoms. Lived. Died. 
17 received 60 c.c. curative 
serum and vaccine prophy- 
lactically 16 
3 received vaccine only ... 3 3 
51 foals not treated ini a 41 
Of the 18 affected— 
7 developed acute or sub-acute joint-ill. 
7 wi chronic joint-ill. 
lung symptoms. 
Discussion on Above 
Foals inoculated prophylactically with 60 c.c. curative serum and vaccine: 
two developed symptoms of joint-ill, of which one died and one recovered, 
The one that died, No. 100, was not inoculated until 48 hours after birth. 
The other showing symptoms of joint-ill, No. 112, was from a farm and in 
the same paddock where lambs had been affected with joint-ill the previous season. 
One, also, of the inoculated foals, No. 97, developed sleepy symptoms 48 
hours after inoculation, received dam’s blood and recovered. 
The three receiving vaccine only showed no symptoms. 
Of the 51 foals not inoculated, seven developed acute or sub-acute joint-ill; 
six died and one lived—Nos. 82, 84, 94, 95, 105a, 108. 
The foal that recovered was No. 87. The mare received curative serum a 
few days before the birth of the foal ; the foal received dam’s blood subcutaneously. 
Of the six foals that died, two (105a and 108) received no treatment. Foals 
Nos. 82, 84, 94 and 95 received blood and serum and died in spite of treatment. 
Seven developed chronic joint-ill, of which four died and three recovered. 
Of the four that died, Nos. 103 and 107 received dam’s blood. 
Of the three that recovered, No. 101 received dam’s blood. 
Four developed lung symptoms: all recovered. 
No. 83 received 60 c.c. curative serum, repeated in 12 hours. No. 114 was 
a foal of some age: received S.U.P. intramuscularly. Nos. 117 and 118, both 
acute cases, received dam’s blood subcutaneously, 
(See next issue for Table relating to Season 1935) 
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ABSTRACT FROM CURRENT LITERATURE 


ENZOOTIC FATAL SYNCOPE (TOXIC HEART 
DEGENERATION) IN FOWLS 


By W. G. FISCHEL, D.M.V. 
Australian Veterinary Journal (October, 1946), Vol. 22, No. 5, pages 144-149, 


AN enzootic disease of poultry in New Zealand is described. It is character- 
ised by sudden death among well-nourished birds. Usually preliminary symptoms 
are absent. The condition is commoner in pullets and deaths usually occur at 
feeding time, and losses of over 50 per cent. have been recorded. Most outbreaks 
have been seen in White Leghorns, but other breeds are said to be susceptible, 
The main abnormality found at post-mortem examination is in the enlarged heart, 
the muscle of which is pale and has a par-boiled appearance. The ventricular part 
of the heart has lost its normal tapering contour and is very rounded in outline. 
The change in the heart muscle is regarded as the primary lesion. Some impaction 
of the crop and gizzard has been observed fairly regularly. Microscopically there 
is loss of cross-striation, granular degeneration and cloudy swelling in the heart 
muscle. /A®robic and anerobic culture from various tissues was negative. Small- 
scale transmission experiments have been carried out without any positive results. 
The disease is assumed to be of toxic origin, and owners are recommended to 
confine affected flocks, give magnesium sulphate in the mash, discontinue green 
food as a possible source of toxic substance, and supplement diet with vitamin A. 
Some success is claimed in practice with the above measures. A similar condition 
of the heart muscle is also said to be found in cases of sudden death in sheep and 
pigs in New Zealand. 

(Asstractor’s Note: A similar condition is described in poultry in North- 
ern Ireland, See “ Round Heart Disease” in poultry. Luke, D., Vet. Journal 
(Jan., 1947), Vol. 103, No. 1, page 17.) 

D.L. 


NEWS 


BRITISH COMMONWEALTH AND EMPIRE HEALTH 
AND TUBERCULOSIS CONFERENCE, 1947 


A CoNFERENCE on Tuberculosis, arranged by the National Association for 
the Prevention of Tuberculosis of Great Britain, will be held in London from 
July 8 to 10, inclusive. There will be special reference to the problem as affecting 
the British Commonwealth, and representatives from all the Dominions and 
Colonies have been invited, but the Conference will deal with tuberculosis in all 
its aspects, and it is hoped to welcome many visitors from other countries. 

The Rt, Hon. Aneurin Bevan, M.P., Minister of Health, has promised to 
attend on the first day of the meeting, and to speak on the subject of tuberculosis 
and the National Health Service Act. 
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The sessions will include discussions on tuberculosis in the British Common- 
wealth and the Colonial tuberculosis services; sanatorium design; after-care and 
rehabilitation; the psychology of tuberculosis; new discoveries in the prevention 
and treatment of the disease, and the National Health Service and its effect on 
tuberculosis schemes. 

Plans are being made for overseas guests to see something of the anti-tuber- 
culosis work for which Great Britain is famous, and will include visits to sanatoria, 
hospitals and clinics, and demonstrations of various kinds. The Conference is 
open to both doctors and laymen, from this country and from overseas, and fuller 
particulars can be obtained from the Secretary-General, National Association for 
the Prevention of Tuberculosis, Tavistock House North, Tavistock Square, 
London, W.C.1. 


REVIEWS 


The Diseases of the Pig and its Husbandry. By D. J. Antrnony, M.R.C.V.S., 
D.V.S.M.(Vict.), F.R.San.I. Second Edition. 53 Figs. + pp. viii, 287. 
Price 15s. London: Bailliére, Tindall & Cox. 


THaT a second edition of this book has been called for within the space of 
six years speaks well for its popularity and usefulness. Mr. Anthony has re- 
written a large part of the text and many chapters have been extended to include 
the considerable amount of new information which has accumulated during the 
last few years. 

In the chapter on housing and management the inclusion of the Scandinavian 
principles of pig-keeping, with the excellent photographs, is a distinct 
improvement. 

Swine fever, in the section on scheduled diseases, has fortunately been re- 
written and brought up to date, but more information on crystal violet vaccination 
would have been beneficial. 

Many of the conditions of pigs included under the heading of constitutional 
diseases, especially swine influenza, have been dealt with in greater detail. A 
notable addition to the section is the remarks on contagious abortion of pigs, 
although as far as is known the condition does not occur in this country. 

In the chapter on deficiency diseases, the section on vitamins has been brought 
up to date, whilst that on the various local diseases remains more or less the 
same, except for the inclusion of the recent advances in treatment. 

The book, taken as a whole, is a great improvement on the first edition 
and the standard of the text has been greatly improved, but the reviewer is of the 
opinion that a bibliography occurring either after each chapter or at the end of 
the book, rather than the various references being situated in the middle of the 
text, would make for easier reading and consultation. 

The publishers are to be congratulated on producing a book of such good 
quality paper and binding at a very reasonable figure, and practitioners and 
students would be well advised to make a useful addition to their libraries by 
obtaining a copy of this book. 


J.C.G. 
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The Artificial Insemination of Cattle. By Joun Hammonp, M.A., D.Sc., F.R.S, 
(Editor), J. Epwarps, M.Sc., L. E. A. Rowson, M.R.C.V.S., and 
ArtHur Watton, B.Sc., Ph.D.(Cambridge). |W. Heffer and Sons, 
Ltd., 1947. Pp. 61. Price 3s. 6d. net. 

Tuts little book, according to its preface, is intended for the practical farmer 
and breeder who may wish to use artificial insemination for the improvement of 
cattle. Its contents are divided into two sections, viz:—(1) Technical Methods, 
which comprises a description of the various procedures involved in the collection, 
examination, dilution, and the storage and transport of bull semen, together with 
an outline of the method adopted for the insemination of the cow. (2) Organisa- 
tion of Societies, which treats of the setting up and the running of an artificial 
insemination centre under the headings—regulations governing the use of artificial 
insemination, formation of societies and constitution of their management com- 
mittees, location of a centre, buildings, staff, selection and management of bulls, 
method of keeping records and training of inseminators. 

The technical procedures involved in artificial insemination which are 
described in this booklet are those in current use at artificial insemination centres 
both in this country and the U.S.A. The language used is for the most part not 
too highly technical for its understanding by the farmer of average education, 
although it is questionable if some of the methods described for the evaluation of 
semen will be either intelligible or useful to anyone except the expert. The 
majority of the figures given are helpful to an understanding of the text, but 
surely the authors could have obtained a better diagram than that chosen to 
illustrate the reproductive organs of the cow (Fig. 14). Exception might also be 
taken to the caption to Fig. 16, illustrating the reproductive organs of the mare, 
where it is stated that “in normal service the semen is deposited in the upper 
end of the vagina, and only a small fraction of it finds its way into the cervix.” 
This statement is certainly true as regards the cow, but is inaccurate in relation 
to the mare. 

A somewhat surprising feature for a booklet avowedly intended for the 
practical cattle breeder is the inclusion of an appendix (pp. 60-61) dealing with 
the diagnosis of pregnancy by means of rectal examination. Unless we are mis- 
taken, this is a procedure better left to those possessing intimate acquaintanceship 
with bovine genital anatomy, and, therefore, it would seem that there is little point 
in giving a detailed description of pregnancy diagnosis in terms that must be for 
the most part unintelligible to those without this expert knowledge. 

The secton dealing with the organisation of societies, which is based largely 
on first-hand experience gained by the authors in virtue of their connection with 
the Cambridge and District Cattle Breeders’ Society, constitutes a valuable guide 
to anyone interested in the application of large-scale artificial insemination to 
cattle breeding. In particular, a study of this section is especially recommended 
to veterinary surgeons and others called upon to serve on the advisory committees 
of artificial insemination centres operated by the Milk Marketing Board. 

N.J.S. 
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ADVERTISEMENTS 


bovine 


PROPAMIDINE—M &B _Intra-Uterine Injection is an 
effective and convenient form of therapy in sub-acute and chronic 
metritis in cows. Administration is by uterine catheter, and from 
two to three fluid ounces is considered adequate in most cases. 
Treatment may be repeated at suitable intervals, depending on the 
causal organisms, the usual course consisting of three injections 
More complete information relating to Propamidine-M & B Intra- 
Uterine Injection will be supplied by our Veterinary Department 


on request. 


SUPPLIES :— 


Bottles of 26-fluid ounces ... ...15/- each nett, 


Telephone ILFord 3060 Extension 236 


TO THE PROFESSION ONLY 


manufactured by ‘ 


MAY & BAKER LTD. 


distributors 
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VETERINARY 


HORMONE THERAPY 


Continuous research is widening the 
scope of veterinary hormone therapy. 
Success has been obtained in many 
suitable cases, hitherto unresponsive 


to established treatments. 


Advice and literature on request. 


ORGANON LABORATORIES LTD 


BRETTENHAM HOUSE, Jf LONDON, W.C.2 


TEMPLE BAR 6735 -a MENFORMON, RAND, LONDON 


AGENTS THROUGHOUT THE BRITISH EMPIRE AND MOST OVERSEAS TERRITORIES 


When corresponding with Advertisers kindly mention THE VETERINARY JOURNAL 


Pioneers in Hormone Research 


ADVERTISEMENTS 


‘PENICILLIN’ 


IN VETERINARY PRACTICE 


Complete indications for penicillin in veterinary medicine 
have not yet been determined. In addition to the well- 
known general uses of the product, however, reference has 
been made in published literature to specific use in many 
indications including the following :— 


In Cattle:  Mastitis, Anthrax, Blackleg, Anaplasmosis, 


Actinomycosis, various necrotic condit‘ons, retained 
placenta, Haemorrhagic septicaemia. 


In Horses: Strangles, Poll evil and fistulous withers, Tetanus. 
In Swine: Swine erysipelas. 


In Dogs and Cats: Distemper, Haemolytic streptococcal infections, 
skin diseases, acute diffuse peritonitis, Canine 
leptospirosis. 

In Poultry: Fowl cholera, Psittacosis and ornithosis, Aspergillosis. 


More detailed information on these and other possible uses 
of penicillin is given in a booklet on penicillin in veterinary 
practice which is available on request. 


Penicillin preparations which may now be obtained include :— 
Penicillin sodium salt in vials containing 0.1, 0.2, 0.5 and 
I mega unit. 

Penicillin calcium salt in bottles containing 1, 10, 50 and 
200 mega units. 

Penicillin with sterilised ‘Sulphamezathine’ (5000 inter- 
national units per gramme). Bottles of 25 grammes. 


IMPERIAL CHEMICAL [PHARMACEUTICALS] LIMITED 
THE RIDGE, BEECHFIELD ROAD, ALDERLEY EDGE, MANCHESTER 
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ADVERTISEMENTS 


THE SPARKLETS SPRAY 
System) 


IN VETERINARY PRACTICE 


Indications of Treatment. 


Abcesses Penetrating Wounds Abraded Wounds 
Raw Surfaces Pre-Operative and Post-Operative Uses 
Teeth Otorrhoea Leucorrhoea in Cattle Burns 


Use Warm Water. Full instructions are sent out with each Spray 


Prices (British Isles) 


Sparklets Spray (CO2 System) - Veterinary Model, including | Straight 
Type Nozzle and | Spherical Head Nozzle, | Curved Nozzle... £4 2 6 


“C”’ Size CO2 Sparklets Bulbs (Cadmium Plated), Box of 12 .. 6 9 
Extra Spraying Nozzles :- 

Straight Type - Ref. V.1. (each) ie ‘i 6 
Spherical Head Type - Ref. V.2. _ ... wt 6 
Curved Nozzle ... 6 


Distributors :- 


ARNOLD & SONS, 
(Savory & Moore Ltd.) 


Makers of Veterinary Instruments and appliances 


54, WIGMORE STREET, LONDON, W.I. 
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ARNOLD 
Verb Sap 


Harmless and non-irritant to animals 
and birds, but lethal to insect pests, 
V.1.P. can be used with complete 
safety for keeping horses, dogs, 


keeps indefinitely” * poultry and other livestock free 


from fleas, mites, lice, etc. 

Price (ine. from address 

“T haven't got a very big place, ARNOLD, 
so a can of disinfectant lasts me 

quite a long time. That's one 
reason why I always get Jeyes’. 
It keeps so well. Even if a can 
has been opened for weeks, 
there’s no sort of. deterioration. 
That’s a point worth remember- 
ing.” 


Electric and 
Jeyes’ Farm Animal Book gives Non-Electric 


full directions for dealing with Sterilizers 

many diseases of animals. Write ty 

to-day for a free copy to Jeyes’ oa" 

(Dept. V]J11), Millbrook, Manor *Spirit Proof 

Road, Chigwell, Essex. Pei Syringe 
es 


Obtainable through all & 
Dealers and Retailers 


J © 4 Write for Descriptive 
Leaflet 


MANUFACTURED BY 


F L U D Surgical Equipment Supplies Ls 


DISINFECTANT WESTFIELDS ROAD. LONDON. W.3. 


TAYLOR 682 
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ADVERTISEMENTS 


books for the. 


VETERINARY 


PRACTITIONER 
Wright’s 


VETERINARY ANASTHESIA 


2nd Ed. Pp. x + 218. 62 Illustrations. 
Much new matter added. Certain sections enlarged 
and modified and an entirely new chapter on the 
anesthesia of small laboratory animals 


incorporated. s. 6d. 
Post 6d. 


Hagan s INFECTIOUS DISEASES ade DOMESTIC 
ANIMALS 


Pp. xxvii + 665. 145 Illustrations. 
The biological characteristics of the etiological 
agents concerned in all the important 
infectious diseases of domestic animals. 33s. 


Co ffin 95 Post 9d. 


VETERINARY CLINICAL PATHOLOGY 


Pp. x + 263. 66 Illustrations. 
A handy and concise source of information on the 
practical laboratory procedures now 


in use. 22s. : 
Post 8d. 


Benesch’s 


VETERINARY OBSTETRICS 

— Edited by J. G. Wright, F.R.C.V.S. 
Pp. xii + 258. 135 Illustrations. 
This well-known book serves to fill a hiatus 
in our veterinary literature. 13s. 6d 


Post 7d. 


Banham s VETERINARY POSOLOGY 


7th Edition (Including all addenda). Revised by 
W. J. Ironside, M.R.C.V.S. Pp. 204 
Essential information for the use of students 
and practitioners. 12s. 6d 


Post 3d. 


BAILLIERE, TINDALL &. COX, 
7 & 8, Henrietta Street, London, W.C.2 
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BRITISH BIOLOGICAL PREPARATIONS 


; from the 
Veterinary Research Laboratories, London 


ANTI-ABORTION VACCINE (Bovine) INFLUENZA VACCINE (Equine) 
(INCLUDING LIVE ABORTION VACCINE) | STREPTOCOCCIC VACCINE (Equine) 
STERILITY VACCINE Govinn) GRASS DISEASE VACCINE (Equine) 
MASTITIS VACCINE (Bovine) 
SEPTIC METRITIS VACCINE (Bovine} OVITOXICUS VACCINE 
PNEUMONIA VACCINE (Bovine) (Calves and Lambs) 
MIXED VACCINE (Bovine) LAMB DYSENTERY . VACCINE 
BLACKLEG VACCINE (Bovine) BRAXY VACCINE (Ovine) 
BLACKLEG AGGRESSIN EWE ABORTION VACCINE 
HAEMORRHAGIC SEPTICAEMIA VACCINE | JOINT-ILL VACCINE (Ovine) | 
SEPTIC PNEUMONIA VACCINE CATARRHAL VACCINE (Canine) - 
TUBERCULIN PUERPERAL VACCINE (Canine) 
CALF SCOUR VACCINE PYOGENIC VACCINE (Canine) 
JOHNES DISEASE DIAGNOSTIC COLITIS VACCINE (Canine) 

4 SWINE ERYSIPELAS VACCINE 
STRANGLES VACCINE (Equine) FELINE ENTERITIS VACCINE 
STERILITY VACCINE (Equine) POLYVALENT VACCINE (Swine) 
PYAEMIC VACCINE (Equine) COMBINED VACCINE (Swine) 
NAVEL-ILL VACCINE (Equine) FELINE CATARRH VACCINE: 
POLL-EVIL VACCINE (Equine) AVIAN MIXED VACCINE 


Distributors 
WILLOWS, FRANCIS, BUTLER -& THOMPSON LTD. 
73, 75 and 89a, Shacklewell Lane, LONDON, E.8 


Grams: “FORTY, HACK, LONDON.” Phone: CLISSOLD 6361 (4 lines). 


‘**Excellent in Old Sores 


wind-puffs, strained tendons—”’ 


“1 have obtained good results with Vetiod such as never before. 
in over forty years of practice. It ts excellent, especially in old 
Sores, wind puffs, strained tendons, curbs and osseous enlargements.” 
—M.R.CV-S. 
Vetiod is totally free from all the disadvantages of 
ordinary iodine preparations. It is active, efficient, pene- 
trating, antiseptic, and resolvent, yet entirely bland even on 
hypersensitive surfaces. It may, therefore, be applied 
ad libitum without risk of injury to skin, coat, or hair. 


‘ Invatuable in dry skin diseases, wounds, abscesses, 
enlarged glands, and inflammatory conditions generally. 


MENLEY & JAMES, LTD. 
123, COLDHARBOUR LANE, LONDON, S.E.5 
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Bob Martin 
Preparations 


- Although certain aspects of our Service are still subject to unavoidable 
limitations, plans have been completed for the resumption of all our pre- 
war activities at the earliest possible moment. Meanwhile, the available 
range of Bob Martin Preparations maintains the same high standard as 
in the past; and items which have been temporarily discontinued will 

~ be restored to the ‘list as soon as the present restrictions on their 
manufacture are removed. 


FOR GENERAL CONDITIONING 


Bob Martin’s Condition Powder 

f Tablets maintain good condition in 
the only natural way—by removing 
impurities from the blood. In packets 
of 9 tablets 7d. 


CONDITION POWDER TABLETS CANKER POWDER 
DISTEMPER POWDERS FOOT POWDER 

APERIENT POWDERS ANTISEPTIC FLUID 

STOMACH POWDER ‘CLEANSFUR’ 

‘ANTIMATE’ CHALK BLOCK 

DOG SOAP WORM CAPSULES 

‘BLOOM’ SHAMPOO WORM TABLETS 

‘PESTROY’ WORM POWDERS 

DIARRHEA POWDERS COMPLETE WORMING TREATMENT 
EYE DROPS 
FIT AND HYSTERIA TABLETS Manufacture of the following lines 
CANKER LOTION MARTINMILK : LIQUID SHAMPOO 


BOB MARTIN LTD. SOUTHPORT LANCS, 
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ADVERTISEMENTS 


in the | 


treatment A clean wound heals rapidly and resolution 
re of the part is good. On the other hand, 
of infection by micro-organisms leads to 

tissue injury and interference in the repair 

processes. Healing is delayed and the 


; wounds repair is often poor. 


~ Faced with these facts, scientists have long-searched for a wound 
dressing which will inhibit or destroy infecting agents and at the 
‘same time cleanse the wound and cause no interference with — 
normal healing of the tissues concerned. 


| The ideal wound-dressing should be (a) non-toxic, (b) non-irritant, 
_ (¢) bactericidally efficient, (d) stimulative of tissue repair. Since 
_the day of Carrel-Dakin it has been acknowledged that a hypo- 
chlorite, when controlled in strength, meets all these requirements. 
But for full efficacy the solution must be stable. 


“Deosan research chemists, by electro-chemical methods, have 

produced this stable hypochlorite in concentrated form. Deosan 
Blue Label is specially prepared for use on animals. It is 
_ Inexpensive and is finding wide application in veterinary practice. 


Veterinary Practitioners are invited to send for ‘details 
of the Deosan Routine for Dairy Hygiene and 
Mastitis Control. Special terms of purchase are offered 
for both Red Label and Blue Label Deosan. 


Deosan Limited (Associate Company of Milton Antiseptic Ltd.), 
aA 345, Gray's Inn Road, London, W.C.1 
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1A Medicine in 


itself 


THE SAFE AND RELIABLE FAMILY REMEDY FOR 


INFLUENZA 


COUGHS, COLDS, CATARRH, 
ASTHMA, BRONCHITIS 


90 YEARS 


A true palliative in | 


NEURALGIA, GOUT, TOOTHACHE, RHEUMATISM 
Acts like a Charm in bt. 

Pye 

DIARRHEA, STOMACH CHILLS Ff: 
and other Bowel Complaints i 

Of all Chemists, 1/5, 3/5 Z 

including Purchase Tax 


THERE IS NO SUBSTITUTE 
Always ask for and 


London: Printed for Bailli¢re, Tindall & Cox, 8, Henrietta Street, Covent Garden, 
by Samuel Temple & Co,, Ltd., 271b, King’ Street, Hammersmith, London, 
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